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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is the spherical-aberration detection system which measures the spherical aberration of a 
light beam. Detection system containing two or more focal detection systems which supply the 
focal error signal relevant to radiation, respectively from one of two or more of these cardiac 
zones in the cross section of the above-mentioned light beam, and the signal processor which 
derives the measure of spherical aberration from two or more above-mentioned focal error 
signals. 

2. For other one of two or more above-mentioned focal detection systems, one of two or more 
above-mentioned focal detection systems is a spherical-aberration detection system containing 
the 2nd quadrant detector arranged around the 1st quadrant detector according to claim 1 
including the 1st quadrant detector. 

3. Spherical aberration is a spherical-aberration detection system according to claim 1 
proportional to subtraction of the focal error signal relevant to the above-mentioned central 
zone and an annular zone including two focal detection systems which supply the focal error 
signal relevant to a central zone and an annular zone. 

4. Spherical-aberration detection system containing beam splitter arranged in above-mentioned 
light beam in order to divide above-mentioned light beam to sub beam relevant to this above- 
mentioned cardiac zone according to claim 1. 

5. At least one of the above-mentioned focal detection systems is the spherical-aberration 
detection system according to claim 1 which is an astigmatic focal detection system, a Foucault 
focal detection system, or a beam-size focal detection system. 

6. In order to scan information layer of record carrier optically It is equipment containing 
spherical-aberration detection system which has output for signal showing spherical aberration in 
radiation which comes on above-mentioned information layer from object system which focuses 
radiation beam, and above-mentioned record carrier. Above-mentioned spherical-aberration 
detection system is equipment characterized by having feature of spherical-aberration detection 
system according to claim 1 ., 

7. The above-mentioned object system has the 1st lens and the 2nd lens, and the 2nd lens is 
arranged between the 1st lens and the above-mentioned record carrier. The output of the 
above-mentioned spherical-aberration detection system is equipment according to claim 6 
connected to the input of the 1st servo system including the 2nd servo system by which the 
above-mentioned equipment controls the position of the 2nd lens in accordance with the optical 
axis. 

8. The Above-mentioned Object System Has 1 st Lens and 2nd Lens, and 2nd Lens is Arranged 
between 1 st Lens and the Above-mentioned Record Carrier. The Above-mentioned Equipment 
The above-mentioned output is equipment according to claim 6 connected to the 1st servo 
system which controls the position of the 1st lens in accordance with the optical axis including 
the focal detection system which has an output for the signal showing the focal error between 
the focus of a radiation beam, and an information layer. 

9. The output of the above-mentioned spherical-aberration detection system is equipment of the 
claim 7 and 8 publications which are connected to the input of the 1st servo system in order to 
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supply the front portion of a spherical-aberration signal to the position of the 1st lens. 
10. The output of the above-mentioned spherical-aberration detection system is equipment 
according to claim 6 connected to the output of the above-mentioned spherical-aberration 
compensating plate including the spherical-aberration compensating plate arranged in the above- 
mentioned radiation beam. 

It is equipment characterized by providing the following. The above-mentioned spherical- 
aberration detection system is equipment which has the feature of a spherical-aberration 
detection system according to claim 1. 1 1. In Order to Measure Transparent Layer Thickness 
Which Has Front Face and Rear Face Object System Which Focuses Radiation Beam to Rear 
Face through Front Face, The spherical-aberration detection system which has an output for the 
signal showing the spherical aberration in the radiation which comes from the above-mentioned 
stratum lucidum The circuit which derives the above-mentioned transparent layer thickness from 
the above-mentioned spherical aberration 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A spherical-aberration detection system and optical equipment using this this invention relates 
to the optical equipment which scans a record carrier using the spherical-aberration detection 
system and the above-mentioned detection system which measure the spherical aberration of a 
light beam, and the equipment which measures transparent layer thickness. 
Measurement of spherical aberration is important in the field of optical record in recent years. 
Information is read from on a record carrier, and it is increased by increasing the numerical 
aperture (NA) of the radiation beam used in order to write information in up to a record carrier, 
and deals in the information density on an optical record carrier. A record carrier is scanned 
through the stratum lucidum which often protects the information layer of a record carrier. Small 
dispersion of transparent layer thickness produces a substantial change of the spherical 
aberration received by the radiation beam of the high numerical aperture which crosses a 
stratum lucidum. This spherical aberration decreases by using a dual lens object system, and it 
deals in it. This object system has the 1st lens and the 2nd lens, the 2nd lens is a plano-convex 
lens arranged between the 1st lens and a record carrier, and a small crevice is between a flat 
side and a record carrier. 

In some application, a plano-convex lens is called a solid-state immersion lens. 
"Reference [ else / Maeda / F./ which was announced by the 342nd of the minutes of ISOM96, 
or 344 pages ] ] High density optical disk system using a new two-element lens and a thin 
substrate disk" indicates the optical recording system which has the starting dual lens object 
system. The spherical aberration by dispersion in transparent layer thickness is compensated by 
changing the position of the shaft orientations of the plano-convex lens of an object system. A 
system determines the spherical aberration in the beam reflected from a record carrier, and in 
order to position a plano-convex lens, it uses this value. The above-mentioned reference uses 
two methods, in order to determine the amount of the spherical aberration in the reflected beam. 
By the 1st method, the size of the envelope of the information signal read from a record carrier 
is measured, and this has maximum, when spherical aberration is the minimum value. By the 2nd 
method, the configuration of the focal error signal as a function of a focal error is analyzed, and 
the position of a plano-convex lens is optimized in order to acquire a desired configuration. The 
1 st method has the fault of requiring that an information signal should exist, and this makes a 
method unsuitable about the writing of a up to [ the record carrier which is not written in yet ]. 
The 2nd method has the fault that the configuration of a focal error signal must be analyzed, and 
needs for this to carry out the wobble of the object system through the best focus. Read-out 
and the write-in performance of wobble working and an optical disk system decrease, 
this invention aims at offering the spherical-aberration detection system which does not have an 
above-mentioned fault. 

According to the 1st field of this invention in the above-mentioned purpose, the spherical- 
aberration detection system which measures the spherical aberration of a light beam contains 
two or more focal detection systems which supply the focal error signal relevant to radiation, 
respectively from one of two or more of these cardiac zones in the cross section of the above- 
mentioned light beam, and the signal processor which derives the measure of spherical 
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aberration from two or more above-mentioned focal error signals. 

The marginal ray and paraxial ray of a beam in which this invention has spherical aberration are 
based on recognition of having a different focus. The detection system by this invention has 
some focal detection systems which measure a focal position to the portion from which a beam 
cross section differs. If a beam does not have spherical aberration, the focus of a marginal ray 
and a paraxial ray is in agreement, and a different focal detection system measures the position 
where a focus is the same. When spherical aberration exists, focal positions differ and the 
difference of a position gives the measure for the spherical aberration in a beam. 
In an easy configuration, a spherical-aberration detection system contains two focal detection 
systems for determining the position of the marginal ray of a beam, and the focus of **********, 
respectively. The difference between two positions is the measure for the spherical aberration in 
a beam. 

As for the special example of a spherical-aberration detection system, each is arranged around 
the quadrant detector of others [ detector / quadrant / one ] including a quadrant detector, as 
for two focal detection systems. An inside quadrant mainly catches the beam of light from an 
inside zone, and an outside quadrant mainly catches the beam of light from the surrounding zone 
of an' inside zone. 

The special example of the detection system by this invention contains the beam splitter 
arranged in the above-mentioned light beam, in order to divide the above-mentioned light beam 
to the sub beam relevant to this above-mentioned cardiac zone. A focal detection system is 
arranged in the way of a sub beam, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 




[D rawin g 2] 
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[ Drawin g 2] 
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[ Drawin g 3] 



FIG. 2c 
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FIG. 4 

[Drawing 5] 
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FIG. 5b 

[ Drawin g 6] 
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FIG. 6 

[ Drawin g 7] 
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FIG. 7 

[Drawing 8] 
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